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Oz

Amag: Bu calismanin amaci kapadokya bolgesinde akciger kanseri nedeniyle
cerrahi uygulanan hastalarda invaziv evreleme sirasinda mediastinal grani-
lomatoz reaksiyonlari sorusturmaktir. Gere¢ ve Yontem: Kapodokya bélge-
sinde 2003 ile 2016 yillari arasinda akciger kanseri nedeniyle cerrahi tedavi
uygulanan 469 hasta calismaya dahil edildi. Hastalarin inaziv evreleme sira-
sinda mediastinoskopi ve torakotomi ile érneklenen lenf nodlari degerlendi-
rildi.Bulgular: 469 hastadan mediastinoskopi ve torakotomi ile toplam 2637
lenf nodu (ortalama:5,6) istasyonu 6rneklendi. 21 (4.4%) hastada grantilo-
mat6z reaksiyon tesbit edildi. Sirasi ile erkek ve kadin hasta sayisi 17 ve 4
idi. Hastalarin yaslari 52 ile 73 (mean: 62.19 + 7.5) arasinda degisiyordu.
Graniilomatoz reaksionlu hastalarda en yaygin kanser tipi squamoéz kanser-
lerdi. Diger yaygin kanserler adeno kanserler ve large cell kanserlerdi. Sarkoid
reaksiyon ve metastatik lenf nodu iki hastada tebit edildi. Tartisma: Kapadok-
ya bolgesinde akciger kanseri icin graniilomatoz reaksiyon orani 4.4% diir.
Grantilomatéz reaksiyon erken evrelerde daha sik goriilmesine karsin, ileri
evre hastalarda goriilebilir ve metastatik lenf nodlarina eslik edebilir.
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Abstract

Aim: This study aims to investigate the mediastinal granulomatous reactions
detected during invasive staging in patients undergoing surgical treatment
due to lung cancer in Cappadocia region. Material and Method: 469 patients
were included in the study who underwent surgical treatment for lung can-
cer between 2003 and 2016 in Cappadocia region. Lymph node stations
sampled by mediastinoscopy and thoracotomy were evaluated during the
invasive staging of the patients. Results: A total of 2637 (mean: 5.6) lymph
node stations were sampled from 469 patients with mediastinoscopy and
thoracotomy. 21 (4.4%) patients had a granulomatous reaction. The numbers
of male and female patients were 17 and 4, respectively. The age of the pa-
tients ranged from 52 to 73 years (mean 62.19 + 7.5). It was determined that
the most common type of cancer in patients with granulomatous reactions
were squamous carcinoma (n = 9). Other common cancers were adenocar-
cinoma (n = 7) and large cell (n = 2) carcinoma. Lymph node metastasis and
sarcoidosis reaction association were found in two patients. Discussion: The
frequency of granulomatous reactions for lung cancer is 4.4% in Cappadocia
region. Although the granulomatous reaction is more frequent in early stage
disease, it may be seen in advanced stage patients and may accompany
metastatic lymph nodes.
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Introduction

Non-small cell lung cancer (NSCLC) is among the most common
cancers today and is responsible for 75% to 80% of all cancer-
related deaths [1-2]. Mediastinal lymph node metastasis for
non-small cell lung cancer is both an important prognostic
factor and a very important determinant in the planning of
treatment. Therefore, the right mediastinal lymph node staging
is the basis for determining the optimal treatment of NSCLC [3].
Granulomatous reactions located in the mediastinal area of the
lung parenchyma cause confusion in diagnosis and treatment
and affect the methods used in the evaluation of various patients
such as PET CT (Positron Emission Tomography) and cause
fault results [4]. In fact, granulomatous reactions are a series
of diseases characterized by granuloma formation, contain
many diseases such as vasculitis, immunologic disorders,
infections, leukocyte oxidase defects, hypersensitivity, and
neoplasm, and they might also be formed due to drugs [5]. This
type of granuloma formation is found in many types of cancer,
including lung cancers, and although actual cause of it is not
clear, it is thought to be due to T cell mediated immunological
mechanisms [6]. Granulomatous reactions are regarded as a
sarcoid reaction or sarcoid-like lymphadenopathy when it is
seen with neoplastic diseases [7].

This study aims to evaluate the incidence of granulomatous
reactions in patients with lung cancer in Cappadocia region.

Material and Method

Patients who underwent surgical treatment for lung cancer
in our clinic between 2003 and 2016 were retrospectively
investigated. with
chemoradiotherapy, synchronous and metachronous cancer
were excluded from the study. 469 patients with lung cancer
who underwent mediastinoscopy and surgical treatment for
NSCLC were enrolled in the study. Pathology results of all lymph
nodes removed during mediastinoscopy and thoracotomy
were evaluated. Age, gender, type of resection, cancer type,
localization, tumor size and histopathological diagnosis of the
patients were obtained. Surgical staging of the patients was
done according to the 7th lung cancer staging system.

Patients granulomatous  disease,

Statistical Method

IBM SPSS 21.0 software was used for data analysis. Average,
standard deviation, ratio, and frequency values were used for
the descriptive statistics of the data in the study. The signifi-
cance of differences in a group was analyzed by the Fisher’s
exact test. Spearman’s analysis was used for correlation.

Results

A total of 2637 (mean 5.6) regional lymph node stations
were sampled during cervical video-mediastinoscopy and
thoracotomy in 469 patients. 428 (91.3%) of the patients were
male, and 41 (8.7%) were female. The characteristics of all
patients are summarized in the tablel.

Granulomatous reactions were detected in 33 of 2637 lymph
node stations (21 patients). The age range of the patient group
with granulomatous reaction was found to be 52 to 73, and
the mean age was 62.19 + 7.5. Seventeen of the patients
were male, and four were female. It was observed that the

Table 1. Baseline characteristics of patients

All patients Percent %
Age 62.6+8.8
Sex
M 429 90.8
F 43 9.2
Histopathology
Adenocarcinoman 126 26.9
Squamous 272 58
Large-cell 38 8.1
Others 33 7.0
Tumor size
Tla 31 6.6
T1b 76 16.2
T2a 163 34.8
T2b 117 24.9
T3a 82 17.5
Stage
1A 67 143
1B 106 22.6
2A 162 345
2B 116 24.7
3A 18 38
Surgery
RUL 109 232
RML 7 1.5
RBL 16 34
RLL 95 203
RP 3l 87
LUL 83 17.7
LLL 64 136
LP 54 115
Total patient 469 100

RUL: right upper lobectomy, RLL: right lower lobectomy, RBL.: right

bilobectomy,RML: right midle lobectomy, LUL: left upper lobectomy, LLL: left

lower lobectomy, RP: right pneumonectomy, LP: left pneumonectomy.
distribution of the patients according to cancer histopathology
was 9 of squamous carcinoma, 7 of adenocarcinoma, 2 of large-
cell, 3 of others. One patient was T1a, 7 patients were T1b, 5
patients were T2a, 6 patients were T2b, and 2 patients were
T3. Thirteen patients were determined as stage |, 6 patients
were determined as stage Il, and 2 patients were determined
as stage lll. The most common surgical procedure was right
upper lobectomy (8 patients). This was followed by right lower
lobectomy (4), left upper lobectomy (3), right bilobectomy (3),
left lower lobectomy (1), right pneumonectomy (1), and left
pneumonectomy (1). The characteristics of granulomatous
reactions patients are summarized in table 2.

No correlation was detected with the granulomatous reaction
in all parameters except stage. The results of the correlation
test of patients with granulomatous reactions are summarized
in the table 3. The frequency of incidental granulomatous
reactions during invasive staging in patients undergoing
surgical treatment for lung cancer is 4.4%. The granulomatous
reaction is more frequent in stage | in patients with lung cancer
(%7.5). Metastases were detected in the N1 lymph node in two

patients with granulomatous reactions.
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Table 2. Characteristics of granulomatous reaction patients

Age Sex Surgery Histopa- Tumor Stage Lymph node

thology size
73 K LLL Oth T2a 1B 2R-4R*-2L-6-7-9-11
59 E RBL Sq T1b 1A 2R-4R-4L-8* - 11
53 E LUL Sq T3 3A 2R*-4R*-2L*-7-5-9M
52 E LUL La T2a 1B 2R*-4R-2L-4L-7-11
57 K RBL Oth T1b 1A 4R-2L-4L-7* - 11
56 E RP Ad T2b 2A 2R-4R-4L-7*-8 -9
72 E RUL Ad T1b 1A 2R*-2L-4L-7*-8 - 10
63 E RLL Sq T2b 2A 4R*-4L-7-4-10
69 K RUL Ad T2a 1B 2R-4R*-4L-7*-8-9
73 E RLL Sq T2b 2A 2R-4R-4L-7*- 8 -10
72 E RUL Ad T1b 1A 4R-2L-4L*-5-6-7*-10
54 E LP Sq T3 3A 2R*-2L*-4L-6-7-11M
63 E RLL Sq T2b 2A 2R-4R*-4L-9-10
59 K RBL Sq T1b 1A 4R*-2L-4L-7
61 E RUL Sq T1b 1A 2R-4R*-4L-7*-9-10
52 E LUL La T2b 2A 2R-4R*-2L-4L-5-7-11
57 E RUL Oth T1b 1A 2R*4R*-4L-9-10-11
56 E RUL Ad T2b 2A 2R-4R-7*-11
65 E RUL Sq T2a 1B 2R*-4R*-4L-7-8
72 E RLL Ad Tla 1A 2R*-4R*-2L-4L-5-7
69 E RUL Ad T2a 1B 2R-4R*-4L-7-11

RUL: right upper lobectomy, RLL: right lower lobectomy, RBL: right
bilobectomy, RML: right midle lobectomy LUL: left upper lobectomy, LLL:

left lower lobectomy, RP: right pneumonectomy, LP: left pneumonectomy, Sq:
squamous cell carcinoma, Ad: adenocarcinoma, La: large cell carsinoma, Oth:
other carsinoma, M: Metastatic lymph node, *: granulomatous reaction.

Table 3. Coleration between granulomatous reaction and other parameters

Stage Age Sex Histopa- Tumor Surgery
thology  size
r -0116 -0.016 0.009 0.006 -0.052 -0.082
Sarcoid reaction p 0.012 0.733 0.833 0.902 0.263 0.075

Spearman’s rho colleration.
Colleration is significant at the 0.05 level.

Discussion

The granulomatous reaction in the lymph nodes is formed due
to tumor necrosis, medical therapies, metastases, infections,
and systemic diseases [7-9]. The granulomatous reaction
is associated with many types of cancer [10-12]. There are
different ratios in the literature regarding primary lung cancer
and granulomatous reaction frequency, ranging from 1.3-
4.3% [13-16]. We found that 4.4% of granulomatous reactions
may be seen in the lymph nodes. Although the results of our
study are compatible with some studies in the literature, the
results are higher than those of the Japanese studies. We
think that this situation happened because the incidence of
the granulomatous disease is very low in Japan's geography.
The rate of granulomatous reaction is higher in patients with
lung cancer due to high incidence and prevalence of diseases
associated with granulomatous lymphadenitis in our region.
There are different opinions about whether age distribution is
effective on the association of lung cancer and granulomatous
reaction. In some studies, it has been claimed that there is no
significant difference between patients with granulomatous
and without granulomatous in terms of age distribution [13].
Some authors mention that associated with granulomatous

reaction and lung cancer in younger patients [14]. In our study,
it was also found that age distribution was not significant in
granulomatous reactions and lung cancer coexistence. In our
study, there may not be any difference seen in terms of low
average age of our patients because the patient group is
composed of patients going to the ultimate surgery.

There are different views about the association of lung cancer
and granulomatous reaction with cancer type. In some studies,
it has been noted that the sarcoid reaction in lung cancer is
related to squamous lung cancer [15,17]. In both studies, it was
thought that exposure of the lymph nodes to the lymphatic
drainage by the primary tumor suggests that the squamous
cancer type grows more slowly than the other types. Tomimaru
et al. reported that there is no relationship between cancer type
and granulomatous reaction [13]. In this study, granulomatous
reactions were most commonly seen in patients with squamous
carcinoma. There was no relationship determined between
cancer type and sarcoid reaction. We think that the association
of granulomatous reaction with lung cancer varies depending
on the dominance of lung carcinoma in the related geographical
region.

Several authors mention that the granulomatous reaction
is more frequent in early stage patients [13-15]. One of
these authors reports a granulomatous reaction rate of 7.7%
for stage 1 patients [15]. In this study, the association of
granulomatous reaction and lung cancer was more frequent in
the early stage of the disease in accordance with the literature.
Granulomatous reactions distribution was 7.5% in stage-|
patients. As a consequence, we determined that the incidence
of granulomatous reactions was higher in early stage cancers.
Lymph node metastasis was not seen in patients with lung
cancer who had a granulomatous reaction in almost all previous
studies [15,17,18]. In fact, this case was mentioned solely in 2
publications in the literature [13,19]. A case report conducted by
Trisolini et al. showed a granulomatous reaction and metastatic
lymph node involvement in a patient with stage 3A lung cancer
[19]. Tomimaru et al. studied invasive staging in patients with
lung cancer, detected metastatic lymph nodes in 4 of 22 patients
with granulomatous reaction [13]. Three of these patients are
stage 3. Similarly, in our region, metastatic lymph nodes were
detected in 2 of 21 patients with granulomatous reaction.
Both patients were stage 3A. it seems that the association of
granulomatous lymphadenitis and metastatic lymph nodes can

be detected in advanced stage disease.

Conclusion

The frequency of incidental sarcoid reactions during invasive
staging in patients undergoing surgical treatment for lung
cancer is 4.4% in Cappadocia region. We think that the
association of granulomatous reaction and metastatic lymph
nodes is more frequent and as the more studies are performed
with the subject, this situation will be confirmed. Thereby, a

broader prospective publication is needed about the subject.
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